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
$EVWUDFW
$V D UHVXOW RI VXFFHVVIXO LQLWLDWLYHV LQ$XVWUDOLD1HZ=HDODQG DQG&DQDGD WKH LQWURGXFWLRQ RI D 6PDUW 7UXFN RU
SHUIRUPDQFHEDVHGVWDQGDUGV3%6DSSURDFKLQWKHKHDY\YHKLFOHVHFWRULQ6RXWK$IULFDZDVLGHQWLILHGE\WKH&6,5
DVDUHVHDUFKDUHDZDUUDQWLQJIXQGLQJEHFDXVHRIWKHSRWHQWLDOEHQHILWVLQWHUPVRIWUDQVSRUWHIILFLHQF\URDGYHKLFOH
VDIHW\ DQG WKH SURWHFWLRQ RI URDG LQIUDVWUXFWXUH  7KH 3%6 DSSURDFK LQYROYHV VHWWLQJ VWDQGDUGV WR VSHFLI\ WKH
SHUIRUPDQFHUHTXLUHGIURPWKHRSHUDWLRQRIDYHKLFOHRQDQHWZRUNUDWKHUWKDQSUHVFULELQJKRZWKHVSHFLILHGOHYHORI
SHUIRUPDQFH LV WR EH DFKLHYHG  $ QHHG ZDV LGHQWLILHG WR GHVLJQ PDQXIDFWXUH DQG RSHUDWH D QXPEHU RI 3%6
GHPRQVWUDWLRQSURMHFWVLQ6RXWK$IULFDLQRUGHUWRJDLQSUDFWLFDOH[SHULHQFHLQWKH3%6DSSURDFKDQGWRTXDQWLI\DQG
HYDOXDWHSRWHQWLDOEHQHILWV7KH6PDUW7UXFNGHPRQVWUDWLRQSURMHFWVKDYHEHHQGHVLJQHGDQGPDQXIDFWXUHGWRFRPSO\
ZLWK WKH VDIHW\ VWDQGDUGVRI WKH$XVWUDOLDQ3%6V\VWHP7KHVH LQFOXGHGLUHFWLRQDODQGQRQGLUHFWLRQDOPDQRHXYUHV
VXFKDVDFFHOHUDWLRQFDSDELOLW\VORZVSHHGVZHSWSDWKVWDWLFUROORYHUWKUHVKROGDQGUHDUZDUGDPSOLILFDWLRQ,QRUGHU
WR HYDOXDWH WKH LPSDFW RI WKH 3%6 YHKLFOHV RQ SDYHPHQWV WKH 6RXWK $IULFDQ 0HFKDQLVWLF(PSLULFDO 'HVLJQ DQG
$QDO\VLV 0HWKRGRORJ\ ZDV XVHG WR FDOFXODWH WKH URDG ZHDU FKDUDFWHULVWLFV RI YDULRXV EDVHOLQH DQG 3%6 YHKLFOH
FRPELQDWLRQV,QPRVWFDVHVWKH3%6YHKLFOHVZHUHIRXQGWREHVLJQLILFDQWO\PRUHURDGIULHQGO\SHUWRQRISD\ORDG
WKDQ WKH FRUUHVSRQGLQJ EDVHOLQH YHKLFOHV 0RGLILFDWLRQV IRU UHGXFLQJ URDG ZHDU ZHUH LGHQWLILHG VXFK DV ORDG
UHGLVWULEXWLRQLQRUGHUWRUHGXFHWKHORDGRQWKHVWHHULQJD[OHUHSODFLQJZLGHEDVHGVLQJOHW\UHVZLWKGXDOW\UHVDQG
ZKHUHDSSURSULDWH UHSODFLQJDVLQJOHVWHHUD[OHZLWKD WZLQVWHHUD[OHXQLW7KHSDSHUGHVFULEHV WKHUHVXOWVRI URDG
ZHDUDQDO\VHVRIILYH3%6YHKLFOHVDQGWKHFRUUHVSRQGLQJEDVHOLQHYHKLFOHV

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,QWURGXFWLRQ
,Q PRVW FRXQWULHV WKURXJKRXW WKH ZRUOG KHDY\ YHKLFOH XVH RQ WKH URDG QHWZRUN LV FRQWUROOHG
SUHGRPLQDQWO\E\SUHVFULSWLYHUHJXODWLRQV7KHVHUHJXODWLRQVLQPDQ\FDVHVGLIIHUVLJQLILFDQWO\IURPRQH
FRXQWU\WRDQRWKHU(IIRUWVLQYDULRXVSDUWVRIWKHZRUOGWRDFKLHYHUHJLRQDOKDUPRQLVDWLRQDQGHIIHFWLYH
URDGXVHKDYHKDGOLPLWHGVXFFHVV$QRWKHUDSSURDFKLVWRFRQVLGHUSHUIRUPDQFHEDVHGVWDQGDUGV3%6
LQWKLVFDVHVWDQGDUGVVSHFLI\WKHSHUIRUPDQFHUHTXLUHGIURPWKHRSHUDWLRQRIDYHKLFOHRQDQHWZRUNUDWKHU
WKDQ SUHVFULELQJ KRZ WKH VSHFLILHG OHYHO RI SHUIRUPDQFH LV WR EH DFKLHYHG7KLV DSSURDFK DOORZVPRUH
IOH[LELOLW\IRUYHKLFOHGHVLJQHUVWRXWLOLVHLQQRYDWLYHVROXWLRQVDQGWKHODWHVWDYDLODEOHWHFKQRORJ\WRPHHW
WKH UHTXLUHG SHUIRUPDQFH VWDQGDUGVZLWK LPSURYHG VDIHW\ RXWFRPHV DQGPRUH HIIHFWLYH XVH RI WKH URDG
LQIUDVWUXFWXUH7KH3%6DSSURDFKDOVRDOORZVDPRUHRSWLPXP³PDWFK´EHWZHHQWKH3%6YHKLFOHDQGWKH
URDGLQIUDVWUXFWXUHURDGVDQGEULGJHVZKLFKLWXVHV+HDY\YHKLFOHVRSHUDWHGXQGHUD3%6IUDPHZRUNDUH
W\SLFDOO\ OLPLWHG WR WUDYHORQDVXEVHWRI WKHQHWZRUN WRHQVXUHSURWHFWLRQRI WKHURDG LQIUDVWUXFWXUHDQG
DFFHSWDEOHVDIHW\OHYHOV$VDUHVXOWRILQLWLDWLYHVLQ$XVWUDOLD1HZ=HDODQGDQG&DQDGDWKHDSSOLFDWLRQ
RISHUIRUPDQFHEDVHGVWDQGDUGVLQWKHKHDY\YHKLFOHVHFWRULQ6RXWK$IULFDZDVLGHQWLILHGE\WKH&6,5DV
D UHVHDUFK DUHD ZDUUDQWLQJ IXQGLQJ EHFDXVH RI WKH SRWHQWLDO EHQHILWV LQ WHUPV RI WUDQVSRUW HIILFLHQF\
URDGYHKLFOHVDIHW\DQGWKHSURWHFWLRQRIURDGLQIUDVWUXFWXUH

1RPHQFODWXUH
+96  +HDY\9HKLFOH6LPXODWRU
/()  /RDG(TXLYDOHQF\)DFWRU
1575  1DWLRQDO5RDG7UDIILF5HJXODWLRQV
3%6  3HUIRUPDQFH%DVHG6WDQGDUGV
5706  5RDG7UDQVSRUW0DQDJHPHQW6\VWHP
6$0'0 6RXWK$IULFDQ0HFKDQLVWLF(PSLULFDO'HVLJQDQG$QDO\VLV0HWKRGRORJ\

6PDUW7UXFNGHPRQVWUDWLRQYHKLFOHV
$VSDUWRIWKH6PDUW7UXFN3%6UHVHDUFKSURJUDPPHDQHHGZDVLGHQWLILHGWRGHVLJQPDQXIDFWXUHDQG
RSHUDWH D QXPEHU RI 6PDUW 7UXFN GHPRQVWUDWLRQ YHKLFOHV LQ 6RXWK $IULFD LQ RUGHU WR JDLQ SUDFWLFDO
H[SHULHQFHLQWKHSHUIRUPDQFHEDVHGVWDQGDUGVDSSURDFKIRUKHDY\YHKLFOHVDQGWRTXDQWLI\DQGHYDOXDWH
WKH SRWHQWLDO VDIHW\ URDG ZHDU DQG SURGXFWLYLW\ EHQHILWV RI WKLV DSSURDFK IRU URDG IUHLJKW WUDQVSRUW
2SHUDWRUVRI6PDUW7UXFNVDUHUHTXLUHGWREHFHUWLILHGWKURXJKWKH5RDG7UDQVSRUW0DQDJHPHQW6\VWHP
5706VHOIUHJXODWLRQDFFUHGLWDWLRQVFKHPH1RUGHQJHQDQG2EHUKRO]HU6WDQGDUGV6RXWK$IULFD
7RGDWHDOO6PDUW7UXFNVKDYHEHHQGHVLJQHGDQGPDQXIDFWXUHGWRFRPSO\ZLWK/HYHODQG/HYHO
RQHURDGWUDLQRIWKH$XVWUDOLDQ3%6V\VWHP1DWLRQDO7UDQVSRUW&RPPLVVLRQ)XUWKHUUHVHDUFK
ZRUNLVSODQQHGWRGHYHORSDQDSSURSULDWH3%6IUDPHZRUNIRU6RXWK$IULFD
7KHYHKLFOHSHUIRUPDQFHVWDQGDUGVWKDWDUHEHLQJXVHGWRGHVLJQ6PDUW7UXFNGHPRQVWUDWLRQYHKLFOHV
FRYHU KLJK DQG ORZ VSHHGGLUHFWLRQDO DQGQRQGLUHFWLRQDOPDQRHXYUHV VXFK DV VWDUWDELOLW\ JUDGHDELOLW\
DFFHOHUDWLRQ FDSDELOLW\ IURQWDO VZLQJ WDLO VZLQJ VORZ VSHHG VZHSW SDWK WUDFNLQJ DELOLW\ RQ D VWUDLJKW
SDWKVWDWLFUROORYHUWKUHVKROGUHDUZDUGDPSOLILFDWLRQ\DZGDPSLQJDQGKLJKVSHHGWUDQVLHQWRIIWUDFNLQJ
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,Q  WKH ILUVW WZR 3%6 YHKLFOHV ZHUH FRPPLVVLRQHG E\ WZR JOREDO IRUHVWU\ FRPSDQLHV 0RQGL
%XVLQHVV 3DSHU 6$ 0RQGL DQG 6DSSL )RUHVWV 3W\ /WG 6DSSL IRU WUDQVSRUWLQJ ORJV IURP IRUHVW
SODQWDWLRQV WR SXOS DQG SDSHU PLOOV 1RUGHQJHQ HW DO  7KH0RQGL 3%6 YHKLFOH KDV DQ RYHUDOO
OHQJWK RI P DQG DPD[LPXP FRPELQDWLRQPDVV RI  NJ FRPSDUHGZLWK WKH EDVHOLQH OHJDO
YHKLFOH RI VLPLODU FRQILJXUDWLRQ ZKLFK KDV D PD[LPXP RYHUDOO OHQJWK RI  P DQG SHUPLVVLEOH
PD[LPXPFRPELQDWLRQPDVVRINJ$OOWKHD[OHDQGD[OHXQLWORDGVRI3%6YHKLFOHVWKDWRSHUDWH
RQSXEOLF URDGVFRPSO\ZLWK WKH UHTXLUHPHQWVRI WKH6RXWK$IULFDQ1DWLRQDO5RDG7UDIILF5HJXODWLRQV
1575'HSDUWPHQWRI7UDQVSRUW7KHOD\RXWRIWKHEDVHOLQH WKHILUVW WZRWLPEHU3%6YHKLFOHV
DQGDVXEVHTXHQWNJWLPEHU3%6YHKLFOHDUHVKRZQLQ)LJ


)LJ/D\RXWRIRQHEDVHOLQHDQGWKUHH3%6YHKLFOHVRSHUDWLQJLQWKHWLPEHULQGXVWU\

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
7KH RULJLQDO OHQJWK RI WKH 6DSSL 3%6 YHKLFOH ZDV  P ZLWK D PD[LPXP FRPELQDWLRQ PDVV RI
NJ$WWKHEHJLQQLQJRIWKH6PDUW7UXFN&RPPLWWHHGHFLGHGWRDSSO\WKHPRUHFRPSOH[EXW
OHVVFRQVHUYDWLYH³$EQRUPDO/RDG´EULGJHIRUPXOD'HSDUWPHQWRI7UDQVSRUWZKLFKLVEDVHGRQ
6RXWK $IULFDQ EULGJH GHVLJQ ORDGLQJ 1$  1% WR 3%6 YHKLFOHV UDWKHU WKDQ WKH VWDQGDUG EULGJH
IRUPXODFRQWDLQHGLQ5HJXODWLRQRIWKH1575'HSDUWPHQWRI7UDQVSRUWWKDWLVDSSOLFDEOHWR
DOOOHJDOKHDY\YHKLFOHV7KLVDOORZHGWKHRULJLQDO6DSSL3%6YHKLFOHWREHVKRUWHQHGE\PWRP
E\ UHGXFLQJ WKH OHQJWK RI WKH WUDLOHU GUDZEDU DQGZLWKRXW FRPSURPLVLQJ RQ WKH SHUPLVVLEOHPD[LPXP
SD\ORDG
6LQFHWKHFRPPLVVLRQLQJRIWKHILUVWWZR3%6YHKLFOHVILYHDGGLWLRQDO6PDUW7UXFNGHVLJQVKDYHEHHQ
DSSURYHG WZRRIZKLFKKDYHEHHQ LPSOHPHQWHG LQ IRUHVWU\DQGD WKLUG DP IRXUWUDLOHU/HYHO
3%6 YHKLFOH FRPELQDWLRQ LQ WKH PLQLQJ LQGXVWU\ LV LQ WKH GHVLJQ SKDVH DQG LV H[SHFWHG WR EH
FRPPLVVLRQHGGXULQJWKHILUVWKDOIRI7KHOD\RXWVRIDEDVHOLQHYHKLFOHDQGD3%6YHKLFOHSURSRVHG
LQWKHFHPHQWLQGXVWU\DUHVKRZQLQ)LJZKLOHWKHEDVHOLQHYHKLFOHDQGWKHDSSURYHG3%6YHKLFOHLQWKH
PLQLQJLQGXVWU\DUHVKRZQLQ)LJ


)LJ/D\RXWRIDEDVHOLQHDQGSURSRVHG3%6YHKLFOHLQWKHFHPHQWLQGXVWU\

3577 P A Nordengena and M P Roux /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3573 – 3583 

)LJ/D\RXWRIDEDVHOLQHDQGDSSURYHG3%6YHKLFOHLQWKHPLQLQJLQGXVWU\

0RQLWRULQJRI6PDUW7UXFNV
0RQLWRULQJRI WKH3%6GHPRQVWUDWLRQYHKLFOHV FRPPHQFHVRQFH DQ DSSURYHG3%6YHKLFOHKDVEHHQ
FRPPLVVLRQHG'DWDLQFOXGLQJSD\ORDGSHUWULSDYHUDJHWULSVSHHGVGLVWDQFHWUDYHOOHGSHUPRQWKDYHUDJH
PRQWKO\ IXHO FRQVXPSWLRQ UHFRUGRI URXWHV WUDYHOOHG YHKLFOH WUDFNLQJ UHSRUWVPDLQWHQDQFH FRVWV DQG
UHFRUGV RI LQFLGHQWV DQG FUDVKHV DUH FROOHFWHG RQ D PRQWKO\ EDVLV ,QLWLDO UHVXOWV VKRZ LPSURYHG
SURGXFWLYLW\LQFOXGLQJIXHOFRQVXPSWLRQLPSURYHGVDIHW\SHUIRUPDQFHDQGDUHGXFWLRQLQ&2HPLVVLRQV
1RUGHQJHQ

$VVHVVPHQWRI5RDG:HDU(IIHFWV
,Q RUGHU WR DVVHVV WKH UHODWLYH URDGZHDU EHWZHHQ WKH 6PDUW7UXFN DQG EDVHOLQH YHKLFOHV WKH&6,5
3DYHPHQW'HVLJQ6RIWZDUH0H3DGVPH3$'6LVEHLQJXVHG0H3DGVLVWKHHOHFWURQLFYHUVLRQRI
WKHFXUUHQW6RXWK$IULFDQ0HFKDQLVWLF(PSLULFDO'HVLJQDQG$QDO\VLV0HWKRGRORJ\6$0'07KH\VH
HW DO  ,W LV LQWHQGHG WKDW WKLV PHWKRGRORJ\ ZLOO EH XVHG WR GHYHORS D SDYHPHQW LQIUDVWUXFWXUH
SHUIRUPDQFH VWDQGDUG IRU 6PDUW 7UXFNV LQ 6RXWK $IULFD 7KH VRIWZDUH FRPELQHV D VWUHVVVWUDLQ
FRPSXWDWLRQDOHQJLQHZLWKSDYHPHQWPDWHULDOPRGHOVGHYHORSHGDW&6,57KH:LQGRZV*UDSKLFDO8VHU
,QWHUIDFH HQDEOHV DQ\ SDYHPHQW V\VWHP DQG YHKLFOH ORDG FRQILJXUDWLRQ WR EH GHILQHG DQG DQDO\VHG IRU
EHDULQJFDSDFLW\DQGGHVLJQUHOLDELOLW\7KHGHVLJQRXWSXWVLQFOXGHHDFKSDYHPHQWOD\HU¶VOLIHDQGFRQWRXU
SORWVRIVWUHVVHVDQGVWUDLQV3DYHPHQWOD\HUOLIHLVH[SUHVVHGLQWHUPVRIWKHQXPEHURIUHSHWLWLRQVRIDQ
D[OH ORDG XQWLO IDLOXUH /D\HU OLIH LV EDVHG RQ WKH W\SLFDO OLQHDUORJ GDPDJH IXQFWLRQV RU ³WUDQVIHU
IXQFWLRQV´REWDLQHGDQGFDOLEUDWHG IURPH[SHULHQFHDQGIURPWKHUHVXOWVRI+HDY\9HKLFOH6LPXODWRU
+96WHVWLQJRQWKHYDULRXVSDYHPHQWW\SHVFDUULHGRXWLQ6RXWK$IULFDVLQFH7KH\VHHWDO

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7KH6$0'0DSSURDFKLVXVHGWRHVWLPDWHWKH/RDG(TXLYDOHQF\)DFWRUV/()VRIHDFKYHKLFOHXQGHU
VWDWLF ORDGLQJ EDVHG RQ WKH FULWLFDO SDYHPHQW OD\HU OLIH DSSURDFK 7KH SKLORVRSK\ RI ³(TXLYDOHQW
3DYHPHQW5HVSRQVH(TXLYDOHQW3DYHPHQW'DPDJH´(35(3'LVXVHGUDWKHUWKDQUHGXFLQJDYHKLFOH
WRDVLQJOH(TXLYDOHQW6WDQGDUG:KHHO0DVV(6:0RUWRDQ(TXLYDOHQW6WDQGDUG$[OH/RDG(6$/
:LWK WKH(35(3'DSSURDFKQR³IL[HGHTXLYDOHQFLHV´DUHXVHGSHU VH DQGHDFKYHKLFOH LVFRQVLGHUHG
ZLWK LWV IXOOVWDWLF ORDGHGFRQILJXUDWLRQLH W\UHD[OH ORDGLQJDQGDVVRFLDWHG W\UH LQIODWLRQSUHVVXUHVDV
LQSXWLQWRWKH6$0'0)RUWKH0HFKDQLFDO(PSLULFDODQDO\VLVWKHW\UHLQIODWLRQSUHVVXUHLVFRQVLGHUHG
WREHHTXDOWRWKHW\UHSDYHPHQWFRQWDFWVWUHVV>1RWH2QO\YHUWLFDOFRQWDFWVWUHVVLVXVHGLQWKHDQDO\VHV
DOWKRXJKLWLVZHOONQRZQWKDWWKHODWHUDOFRQWDFWVWUHVVHVRIWKHW\UHVKRXOGLGHDOO\EHLQFOXGHGDVZHOO@
7KH URDG ZHDU FDXVHG E\ WKH IUHLJKW YHKLFOH LV GLUHFWO\ HVWLPDWHG IRU WKH SDYHPHQW W\SH XQGHU
FRQVLGHUDWLRQ:LWKWKH(35(3'DSSURDFKWKHVWUHVVHVDQGVWUDLQVLHPHFKDQLVWLFSDYHPHQWUHVSRQVH
SDUDPHWHUVDUHGLUHFWO\ UHODWHG WKURXJK WKHDVVRFLDWHG WUDQVIHU IXQFWLRQV IRUSDYHPHQWGDPDJH WR OD\HU
OLIHDQGKHQFH³SDYHPHQWOLIH´:LWKWKLVDSSURDFKWKHSDYHPHQWOLIHLVFRQVLGHUHGDVEHLQJHTXDOWRWKH
³FULWLFDOOD\HUOLIH´LHWKHOLIHRIWKHVWUXFWXUDOOD\HUZLWKWKHVKRUWHVWOLIHLQWKHSDYHPHQWVWUXFWXUH

7KH/RDG(TXLYDOHQF\)DFWRU/()IRUDYHKLFOHLVFDOFXODWHGXVLQJWKHIROORZLQJHTXDWLRQ


¦
 
  
Q
L LFULWLFDO
FULWLFDO
Y $[OHIURP1
N3D	N1$[OH6WDQGDUGIURP1/()9HKLFOHRI/()




ZKHUH

Q QXPEHURID[OHVRQYHKLFOH

1FULWLFDOIURP6WDQGDUGN1N3D$[OH 0LQLPXPOD\HUOLIHRISDYHPHQWXQGHUWKHORDGLQJRI
WKH 6WDQGDUG D[OH RI N1 DQG N3D LQIODWLRQ SUHVVXUH RQ W\UHV LH N1 SHU W\UH#
N3DFRQWDFWVWUHVV LQIODWLRQSUHVVXUH

1FULWLFDO IURP$[OHL 0LQLPXP OD\HU OLIH RI SDYHPHQW XQGHU WKH ORDGLQJ RI$[OHL RI YHKLFOH XQGHU
FRQVLGHUDWLRQ

$EDVLFGHVFULSWLRQRIWKHSDYHPHQWUHVSRQVHSDUDPHWHUVXVHGLQWKHDVVRFLDWHGIDLOXUHFULWHULDLQWKH
DQDO\VLVRISDYHPHQW VHFWLRQV LQ WKH VWXG\ LV JLYHQ LQ7DEOH7KHVHSDUDPHWHUVDUH LQFRUSRUDWHG LQ WKH
0H3DGV VRIWZDUH DSSOLFDWLRQ0RUH GHWDLOHG EDFNJURXQG RQ WKH 6$0'0 LV JLYHQ LQ'H%HHU 
6$5%DQG7KH\VHHWDO




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7DEOH 3DYHPHQWUHVSRQVHSDUDPHWHUVXVHGLQWKHPHFKDQLVWLFDQDO\VLVPH3$'60DWHULDO&RGHVLQDFFRUGDQFHZLWK
&65$
0DWHULDO7\SHDQGOD\HU )DLOXUH&ULWHULD
3DYHPHQW5HVSRQVH
3DUDPHWHUVXVHGLQ
WKH$QDO\VHV
&ULWLFDO3RVLWLRQ
LQ3DYHPHQW/D\HU
*UDQXODU%DVH6XEEDVH
6HOHFWHGOD\HU*
6KHDU)DLOXUH
)DFWRURI6DIHW\
V  V  0LGGOH
&HPHQWHG%DVHDQG
&HPHQWHG6XEEDVHV
&&
&UXVKLQJ1F =V  7RS
(IIHFWLYH)DWLJXH1HI KH  %RWWRP
6KHDU)DLOXUHLQHTXLYDOHQW
*UDQXODU(*SKDVH
V  V  0LGGOH
$VSKDOW6XUIDFLQJ
PPWKLFN$&$* )OH[XUDO)DWLJXH&UDFNLQJ
KH  %RWWRP
$VSKDOW%DVH
!PP%& )OH[XUDO)DWLJXH&UDFNLQJ
KH  %RWWRP
6XEJUDGH6RLO 5XWWLQJ ]H  7RS

:KHUH
V  V  0DMRU 3ULQFLSDO 6WUHVVHV XVHG IRU HVWLPDWLRQ RI VKHDU IDLOXUH RI JUDQXODU OD\HUV OHDGLQJ WR
UXWWLQJ
=V   9HUWLFDO6WUHVV XVHG IRUHVWLPDWLRQRIFUXVKLQJ IDLOXUHRQ WKH WRSRI OLJKWO\FHPHQWLWLRXV LH
VWDELOLVHGOD\HUV
KH   +RUL]RQWDO7HQVLOH6WUDLQXVHGIRUHVWLPDWLRQRIIDWLJXHIDLOXUHRIERXQGOD\HUV
]H   9HUWLFDO&RPSUHVVLYH6WUDLQXVHGIRUHVWLPDWLRQRIUXWWLQJLHSODVWLFGHIRUPDWLRQRIXQERXQG
OD\HUV

7KHSDYHPHQWOLIHRUEHDULQJFDSDFLW\RIWKHSDYHPHQWXQGHUFRQVLGHUDWLRQLVDOVRGHWHUPLQHGXQGHUD
6WDQGDUG N1 D[OH ZLWK IRXU W\UHV WZR GXDO VHWV DW D W\UH LQIODWLRQ SUHVVXUH RI N3D7KH /RDG
(TXLYDOHQF\)DFWRURIWKHYHKLFOH/()LVFDOFXODWHGDVWKHVXPRIWKHUDWLRVIRUDOOD[OHVRIDSDUWLFXODU
YHKLFOH EHWZHHQ WKH FULWLFDO OD\HU OLIH RI WKHSDYHPHQWGHWHUPLQHG IURP WKH6WDQGDUGN1D[OHZLWK
IRXUW\UHVWZRGXDOVHWVDWDQLQIODWLRQSUHVVXUHRIN3DLHWKHEHDULQJFDSDFLW\RIWKHSDYHPHQW
GLYLGHGE\WKHFULWLFDOOD\HUOLIHXQGHUHDFKLQGLYLGXDOD[OHORDGDQGLWVDVVRFLDWHGW\UHSUHVVXUHV
7KLVZDVGRQHIRUHDFKYHKLFOHLQTXHVWLRQIRUHLJKWW\SLFDO6RXWK$IULFDSDYHPHQWGHVLJQW\SHVWZR
RI ZKLFK DUH VKRZQ LQ )LJ  7KHVH W\SLFDO SDYHPHQW W\SHV ZHUH REWDLQHG IURP WKH 6RXWK $IULFDQ
3DYHPHQW'HVLJQ0DQXDO75+&65$$EULHIGHVFULSWLRQRI WKHSDYHPHQW W\SHV LV JLYHQ LQ
7DEOH$OOHLJKWSDYHPHQWVZHUHDQDO\VHGLQERWKZHWDQGGU\FRQGLWLRQV/RDG(TXLYDOHQF\)DFWRUVIRU
D ZHW SDYHPHQW DUH W\SLFDOO\  WR  SHUFHQW PRUH WKDQ WKH VDPH SDYHPHQW LQ D GU\ FRQGLWLRQ
GHSHQGLQJ RQ WKH SDYHPHQW W\SH )RU WKH SXUSRVHV RI FRPSDULVRQ DQG WR VLPSOLI\ WKH SUHVHQWDWLRQ RI
UHVXOWVDQDYHUDJHZHDUFRVWZDVFDOFXODWHGIRUWKHFDVHVSDYHPHQWW\SHVZHWDQGGU\FRQGLWLRQV
IRUWKHEDVHOLQHDQG3%6YHKLFOHV
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
)LJ7ZRH[DPSOHVRIWKHHLJKWURDGSDYHPHQWVWUXFWXUHVDQGWKHLUPDWHULDOSURSHUWLHVXVHGIRUWKHPHFKDQLVWLFDQDO\VLVIRUWKH
3%6URDGZHDUFRPSDUDWLYHDQDO\VLVFODVVLILFDWLRQDFFRUGLQJWR75+&65$

7DEOH 'HVFULSWLRQRISDYHPHQWW\SHVXVHGLQURDGZHDUDQDO\VHV
3DYHPHQW 'HVFULSWLRQ 5RDG&DWHJRU\
7UDIILF
&ODVV 6WUXFWXUH
$ +HDY\SDYHPHQWZLWKD
JUDQXODUEDVHEDVLFDOO\
UHSUHVHQWLQJUHODWLYHO\GU\
FRQGLWLRQV
$ (6 PPDVSKDOWVXUIDFLQJPP*
JUDQXODUEDVHDQGWZRPP&
FHPHQWHGVXEEDVHVRQWKHVXEJUDGH
% +HDY\SDYHPHQWZLWKD
JUDQXODUEDVHEDVLFDOO\
UHSUHVHQWLQJUHODWLYHO\ZHW
FRQGLWLRQV
$ (6 6DPHDV3DYHPHQW$EXWZLWKGLIIHUHQW
PDWHULDOSURSHUWLHVRZLQJWRWKHZHW
FRQGLWLRQV
& /LJKWSDYHPHQWZLWKDJUDQXODU
EDVHEDVLFDOO\UHSUHVHQWLQJ
UHODWLYHO\GU\FRQGLWLRQV
' ( PPVXUIDFHWUHDWPHQWRUVHDOPP
*JUDQXODUEDVHPP&VXEEDVH
' /LJKWSDYHPHQWZLWKDJUDQXODU
EDVHEDVLFDOO\UHSUHVHQWLQJ
UHODWLYHO\ZHWFRQGLWLRQV
' ( 6DPHDV3DYHPHQW&EXWZLWKGLIIHUHQW
PDWHULDOSURSHUWLHVRZLQJWRWKHZHW
FRQGLWLRQV
( +HDY\SDYHPHQWZLWKD
ELWXPLQRXVEDVH
$ (6 PPDVSKDOWVXUIDFLQJPPDVSKDOW
EDVHWKUHHPPOD\HUVRI&LH
PPRI&EXLOWLQOD\HUVRIPP
HDFKFHPHQWHGVXEEDVHDQGDPP
VHOHFWHGOD\HURQWRSRIWKHVXEJUDGH
) /LJKWSDYHPHQWZLWKD
ELWXPLQRXVEDVH
% (6 PPVXUIDFHWUHDWPHQWRUVHDOPP
DVSKDOWEDVHPFHPHQWHGVXEEDVH
* +HDY\SDYHPHQWZLWKD
FHPHQWHGEDVH
% (6 PPDVSKDOWVXUIDFLQJPP&
FHPHQWHGEDVHPP&FHPHQWHGVXE
EDVH
+ /LJKWSDYHPHQWZLWKD
FHPHQWHGEDVH
& (6 PPVXUIDFHWUHDWPHQWRUVHDOPP
&FHPHQWHGEDVHPP&FHPHQWHG
VXEEDVH
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7KHDYHUDJH/()¶VIRUYDULRXVEDVHOLQHDQG3%6YHKLFOHFRPELQDWLRQVDUHJLYHQLQ7DEOHDQGVKRZQ
LQ)LJ7DNLQJ LQWRDFFRXQW WKHGLIIHUHQWSHUPLVVLEOHPD[LPXPSD\ORDGVRQHDFKYHKLFOH WKHDYHUDJH
/()SHUWRQRISD\ORDG/()WRQLVDOVRFDOFXODWHGIRUHDFKYHKLFOHFRPELQDWLRQ 7KHVHDUHVKRZQLQ
7DEOHDQGLQ)LJ
7DEOH /RDG(TXLYDOHQF\)DFWRUV/()VIRUYDULRXVEDVHOLQHDQG3%6YHKLFOHV
9HKLFOH'HVFULSWLRQ &RPELQDWLRQPDVVNJ
3D\ORDG
NJ $YHUDJH/()
$YHUDJH/()SHU
WRQRISD\ORDG
/()WRQ
)RUHVWU\    
%DVHOLQHD[OHDUWLFXODWHG    
%DVHOLQHD[OHDUWLFXODWHG    
%DVHOLQHD[OHULJLGGUDZEDU    
3%66DSSL    
3%60RQGL    
3%6WZLQVWHHUD[OHXQLW    
&HPHQW    
%DVHOLQHVLQJOHW\UHV    
3%6GXDOW\UHV    
0LQLQJ    
%DVHOLQHVLQJOHW\UHV    
3%6VLQJOHW\UHV    
3%6GXDOW\UHV    


)LJ  VKRZV D FRPSDULVRQ RI YDULRXV EDVHOLQH DQG3%6YHKLFOH FRPELQDWLRQV LQ WHUPV RI URDGZHDU
H[SUHVVHGDVWKH/RDG(TXLYDOHQF\)DFWRUSHUYHKLFOH)LJVKRZVWKHVDPHYHKLFOHFRPELQDWLRQVZLWK
WKH URDGZHDU H[SUHVVHG DV /() SHU WRQ RI SD\ORDG  )URP )LJ  LW FDQ EH VHHQ WKDW WKH RULJLQDO WZR
IRUHVWU\3%6YHKLFOHVDUHPDUJLQDOO\PRUHURDGIULHQGO\DQGSHUWRQRISD\ORDGWKDQWKHD[OH
EDVHOLQH YHKLFOH ZKHUHDV DPRUH UHFHQW GHVLJQ 3%6ZKLFK KDV D WZLQ VWHHU D[OH DQG D  WRQ
SD\ORDGFDXVHVVLJQLILFDQWO\OHVVURDGZHDUFRPSDUHGZLWKWKHD[OHEDVHOLQHYHKLFOH
7KHFHPHQW3%6YHKLFOHFDXVHV OHVV URDGZHDUSHU WRQRISD\ORDGFRPSDUHGZLWK WKHEDVHOLQH
YHKLFOH7KHSULPDU\UHDVRQIRUWKLVLPSURYHGSHUIRUPDQFHLVGXHWRWKHILWPHQWRIGXDOW\UHVRQWKH3%6
YHKLFOHDVRSSRVHGWRZLGHEDVHGVLQJOHW\UHVRQWKHEDVHOLQHYHKLFOH
7KH LQLWLDO3%6PLQLQJYHKLFOH URDG WUDLQFDXVHVPRUHURDGZHDU SHU WRQRISD\ORDG WKDQ WKH
EDVHOLQHYHKLFOH %RWKWKHVHYHKLFOHFRPELQDWLRQVKDYHVLQJOH W\UHVRQDOO WKHGROOLHVDQGWUDLOHUV 7KH
VHFRQGPLQLQJ3%6YHKLFOHLVILWWHGZLWKGXDOW\UHVRQDOOWKHGROOLHVDQGWUDLOHUVDQGLVPRUHURDGIULHQGO\
WKDQWKHEDVHOLQHYHKLFOHE\DIDFWRURI
$QDO\VLV RI WKH URDGZHDU DVVHVVPHQW UHVXOWV VKRZV WKDW WKH VWHHULQJ D[OH RI D YHKLFOH FRPELQDWLRQ
QRUPDOO\KDVDGLVSURSRUWLRQDWHO\KLJKFRQWULEXWLRQ WRZDUGV WKH/()RI WKHYHKLFOHFRPELQDWLRQGXH WR
WKHUHODWLYHO\KLJKD[OHORDGVXUIDFHFRQWDFWDUHDUDWLR7KXVDOWKRXJKWKH6RXWK$IULFDQ1DWLRQDO5RDG
7UDIILF5HJXODWLRQVDOORZDPD[LPXPRINJRQDVWHHULQJD[OH6PDUW7UXFNVZLWKDORZHUVWHHULQJ
D[OH ORDG DV ZHOO DV ZLGHU VWHHULQJ D[OH W\UHV FDQ EH VLJQLILFDQWO\ PRUH URDG IULHQGO\ WKDQ WKH
FRUUHVSRQGLQJEDVHOLQHYHKLFOHV
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)LJ$YHUDJH/()SHUWRQRISD\ORDGIRUWKHYDULRXVEDVHOLQHDQG3%6YHKLFOHV
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&RQFOXVLRQV
$V SDUW RI WKH 3HUIRUPDQFH%DVHG 6WDQGDUGV SURMHFW LQ 6RXWK $IULFD D 0HFKDQLVWLF(PSLULFDO
SDYHPHQW DQDO\VLV PHWKRGRORJ\ KDV EHHQ XVHG WR DVVHVV WKH URDG ZHDU FKDUDFWHULVWLFV RI 3%6
GHPRQVWUDWLRQYHKLFOHVFRPSDUHGZLWKFRUUHVSRQGLQJEDVHOLQHYHKLFOHV,WKDVEHHQVKRZQWKDWWKHVH3%6
YHKLFOHV DUHPRUH URDGIULHQGO\ WKDQ WKH W\SLFDO EDVHOLQH YHKLFOHV ,W LV SURSRVHG WKDW WKLV DSSURDFK EH
XVHG DV WKH EDVLV IRU D SDYHPHQW LQIUDVWUXFWXUH SHUIRUPDQFH VWDQGDUG WR HQVXUH WKDW SURSRVHG 3%6
YHKLFOHV DUH PRUH URDGIULHQGO\ WKDQ WKHLU FRUUHVSRQGLQJ EDVHOLQH YHKLFOHV 8VLQJ WKLV DVVHVVPHQW
PHWKRGRORJ\RWKHUYHKLFOHDQGW\UHPRGLILFDWLRQVFDQEHLPSOHPHQWHGWKDWUHVXOWLQPRUHURDGIULHQGO\
YHKLFOHVZKLOHDWWKHVDPHWLPHLPSURYLQJSURGXFWLYLW\DQGVDIHW\
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